The mycotoxin, patulin, increases the expression of PXR and AhR and their target cytochrome P450s in primary cultured human hepatocytes.
The mycotoxin, patulin (PAT), which is frequently found in apples, grapes, oranges, pear, peaches, and in apple juices, has previously been shown to be cytotoxic, genotoxic, and mutagenic. In this study, we have investigated the effect of PAT on mRNA level of pregnane X receptor (PXR), constitutive androstane receptor (CAR), aryl hydrocarbon receptor (AhR), and their corresponding target cytochrome P450s. Using primary cultures of adult human hepatocytes, we evaluated PAT cytotoxicity on hepatocytes after 24 hours of treatment. Real time reverse-transcriptase polymerase chain reaction procedure was employed to determine the effect of PAT on receptors (PXR, CAR, and AhR) and cytochrome (CYP3A4, 2B6, 3A5, 2C9, 1A1, and 1A2) genes. Our results showed that PAT reduced hepatocyte viability. At a noncytotoxic range of PAT concentrations, PAT induced an upregulation of the PXR gene in the three treated hepatocytes cultures, whereas CAR was overexpressed in only 1 treated liver. PXR gene induction was accompanied by the enhancement of CYP2B6, 3A5, 2C9, and 3A4 expression. PAT was also found to induce an overexpression of AhR and CYP1A1 and CYP1A2 mRNA expression. These findings suggested that PAT may activate PXR and/or CAR and AhR. However, further investigations are needed to confirm nuclear receptor activation by PAT and to elucidate the molecular mechanism of PAT action.